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5-Methyl[ I ,2,4]triazolobenzothiazole 2 has been
synthesized by the condensation of 2-hydrazino-4-
methylbenzothiazole 1 with formic acid. Com-pound 2
with N-methylaniline and formaldehyde results in
Mannich base 8. The styryl derivative 11 in cis-form'is
obtained from 10 with anisaldehyde, A new tetracyclic
system phenylpyrrolotriazolo-benzothiazole 13 is
synthesized from 10 by the action of phenacyl bromide,
Studies on the synrhesis of fused benzothiazoles have
been extensively documented due to their potential
physiological activity'. Among these compounds alkyl
substiuted triazolobenzothiazoles are less explored.
Though some 3-substituted [1,2,4 ]triazolo[3,4-b [benzo-
thiaoles are known,"? the only reference about the pre-
paration of 5-methyl[ I ,2,4 ]triazolo[5, I-b ]benzothiazole
is by Tamura et at' but that too in patent form ..With this
view the present work was undertaken. The starting
material 2-hydrazino-4-methylbenzothiazole 1 was pre-
pared from 2-amino-4-methylbenzothiazole by refluxing
it with hydrazine hydrate in ethylene glycol. Attempts to
prepare it from 2-mercapto-4-methylbenzothiazole were
futile. Refluxing 1with formic acid for 2 hr resulted in
the formation of 2. This compound when treated with
alkali did not isomerise to 5-methyl[ I ,2,4 [triazoll S, I-b]-
benzothiazole 3. As electrophilic substitutions in tria-
zolobenzothiazole are well known the nucleophilic reac-
tions were investigated. Typical example of thiation at
3-position by treatment of 3 with phosphorus penta-
sulphide in boiling xylene resulted in the formation of 3-
mercapto-5-methyl[ 1,2,4]triazolo[3,4-QJbenzothiazole 5,
The melting point of the compound was found to be 250
°C which was identical with that of the compound
Note
obtained from 1 and carbon disulphide in alkaline
medium, mmp remained undepressed. The preparation
of 3-hydroxy-, 3-methyl- and 3-mercapto-5-methyl-
[1 ,2A]triazolo[3,4-b ]benzothizoles was undertaken by
selecting proper reagents.
Condensation of 1 with urea at 190°C yielded 5-
methyl[ 1,2,4 ]triazolo[3,4-b ]benzothiazol-3-one 4. Its IR
spectrum showed the presence of a strong absorption at
1730 cm' assignable to lactam carbonyl, and another
absorption at 3400 cm-1 assignable to -NH stretching
vibration. The IH NMR spectrum recorded in CDCl3
showed a multiplet centered at 8 8.0 and broad singlet at
89.5 for -NH proton and usual CH3 protons. This singlet
was exchangeable with D20. Compound 5 was obtained
in good yields by treating 1 with carbon disulphide in
alkali. The spectral data showed it to exist in thiol (-SH)
form and not in thione (>C=S) form. Methylation of 5
using dimethyl sulphate and alkali gave exclusively the
corresponding 3-S-CH3 derivative 6 though alternative
structure 7 could also be visualized. Compound 5 was
subjectd to RaneyNi reduction and desulphuriztion with
dilute nitric acid. In both the cases prolonged heating
gave the product identical with 2 (Scheme I).
As the author did not come across any reference
about 3,5-dimethyl[ I ,2,4]triazolo[3,4-!2]benzothiazole
10, the preparation of this compound was undertaken
with the aim to study reactivity of methyl group present
in the triazole part. Compound 1 was refluxed with
acetic anhydride. The resulting acetyl derivative with
phosphoric acid gave 10. Since the compound prepared
possesses a methyl group alpha to a nitrogen in an
azaheterocycle, its ability to undergo condensation with
anisaldehyde was investigated. Condesation when
I
carried out with acetic anhydride and acetic acid gave
the styryl derivative 11 which was having cis-
configuration. The 3-methyl in 10 differs from 3~
methyl- group in 14 as the latter gave the styryl
derivative in trans-form.
Pyrrolo derivatives of fused triazoles' are reported to
be pharmacologically very important. The preparation of
a system was undertaken in which triazole moiety was
flanked by benzothiazole on one side and pyrrole on the
other. The synthesis involved the reaction of 10 with
phenacyl bromide. The intermediate hydrobrornide 12
upon treatment with sodium bicarbonate gave 5-methyl-
2-phenylpyrrolo[ 1',2': 1,5 ][ 1,2,4 ]triazolo[3,4-b ]benzo-
thiazole 13. This tetracyc1ic system was heated with IN
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HCI for six hours it remained unchanged. Similarly with
10 % sodium hydroxide the ring was found to be intact
(Scheme II).
In our laboratory starting from 3,7 -dimethyl[ 1,2,4]-
triazolo[3,4-b ]benzothiazole 14, 7-hydroxy-3-(T-methyl-
3'-triazolo[3,4-b [benzothiazolyljquinoline 16 was prepared
via 2-(7'-methyl-3' -triazolo[3 ,4-b ]benzothiazolyl)malon-
dialdehyde (15) by Jannawa8• The malondialdehyde 15
with m-aminophenol gave 3-quinolino derivative 16.
Following a similar procedure 10 was subjected to
Vilsmeier reaction using DMFIPOCl3 at low tempe-
rature (Scheme III). The reaction did not result in the
expected product 17, and the starting material was
recovered.
As the thiation reaction with 2 was successful,
aminomethylation of 2 was considered. Compound 2
when treated with formaldehyde and N-methylaniline
resulted in 3-(N-methylanilinomethyl)-5-methyl[1 ,2,4]-
triazolo[3,4-b]benzothiazole 8, a Mannich base.
Experimental Section
General. Melting points are uncorrected. IR spectra
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R (10) or (14)
10,R=CH3; R'=H
14, R = H; R'=C·H3
DMF ~
Scheme ill
were recorded on a Perkin Elmer infracord model-221
spectrophotometer.i'H NMR spectra were recorded on a
Varian A-60 D spectrometer at 60 MHz and mass
spectra on a Perkin Elmer Hitachi RMU-6L machine.
2-Hydrazino-4-methylbenzothiazole 1. A mixture
of hydrazine hydrate 80 % and cone. HCI (8 mL) was
taken and cooled to 0 0C, To this ethylene glycol (20
mL) and 2-amino-4-methylbenzothaizole (3.28 g; 0.02
mole) were added. The contents were refluxed for two
hours at 150-160 °C when a white coloured compound
was obtained. It was recrystallized from ethanol, mp 173
DC,yield 2.9 g (81 %).
5-Methyl[I,2,4]triazolo[3,4-b ]benzothiazole 2. 2-
Hydrazino-4-methylbenzothiazole (1.79 g; 0.01 mole)
was refluxed with formic acid (12 mL) on an oil-bath for
one hour. Contents were poured over crushed ice. The
solution was neutralized with sodium carbonate. The
compound which was white changed to purple colour.
Recrystallization from benzene gave 2 (1.l6g; 61.3 %),
mp 131°C, Anal. CaJcd for C9H7N3S: C, 57.14; H, 3.70;
N, 22. Found: C, 56.84; H, 3.22; N, 22.1 %; IR(KBr):
1320 (C-N), 1620 (C=N) 2900 cm-1 (C-CH3); 1H NMR
(CCI4): 0 7-8.7 (3H, m, Ar-H) , 1.5 (3H, s -CH3), 11.0
(lH, s, hetryl-H); MS; mlz 189~, 100%) 162 ~ - HCN),
134 (M+ - N2).
Attempted isomerization of 5-methyl[I,2,4]tria-
zoI0[3,4-b ]benzothiazole to 5-methyl[I,2,4]triazolo-
[5,I-b]benzothiazole 3. Compound 2 (1 g) of (2) was
heated with 10 % sodium hydroxide (20 mL) to reflux
for half an hour. The Contents were cooled and the
residue was washed with water, mp 131°C,
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5-Methyl[ 1,2,4 ]traizolo [3,4-b ]benzothiazol-3-one
4. Compound 1 (3.58 g; 0.02 mole) was heated with pre-
dried urea (1.8 g; 0\03 mole) at 180-190 °C for six
hours. The contents were cooled, 5% sodium hydroxide
(30 mL) was added and the mixture filtered. The filtrate
was acidified with dil. HCl. The product 4 was isolated
and recrystallized from ethanol, yield 2.4 g (57%), mp
250°C; IR (KEr): 1720 (C--D), 3400 em" (-NH stretch).
Anal. CaJcd for C9H7N30S; C, 52.68; H, 3.41; N, 20.48.
Found: C, 52.42; H, 3.11; N, 20.12 %; MS: mlz 205.
5-Methyl-3-mercapto [1,2,4] traizolo [3,4-b ]benzo-
thiazole 5. Compound 1 (1.79 g; 0.01 mole) was taken
in ethanol (30 mL) and carbon disulphide (3.7 g; 0.05
mole) added to it along with potassium hydroxide (0.56
g; 0.01 mole) in water (5 mL). Thr reaction mixture was
heated to reflux for one hour and then filtered. The
filtrate was acidified with hydrochloric acid. The yellow
precipitate recrystallized from ethanol to give 5,yield (.4
g (63.3 %), mp, 220°C, Anal. CaIcd for ~7N3S2: C, 48.87;
H, 3.16; N, 19.0. Found: C, 48.46, H, 3.02; N, 19.0 %.
3-S-Methyl-5-methyl[I,2,4]triazolo[3,4-b ]benzothia-
zole 6. Compound 5 (2.21 g) was taken in 10 % aquaous
sodium hydroxide (20 mL) with constant stirring and
dimethyl sulphate (1.6 mL) added to it dropwise. The
temperature was not allowed to rise above 20°C, The
solution was kept alkaline throughout. It was diluted
with water (200 mL) and filtered. The product was
recrystallized from benzene, yield 0.89 g (37 %), mp
164 DC; IR (KBr): 1460 (-CH3 bend), 1440 cm-1(-S-
CH3); the peak at 2600 cm-
1 due to C-SH was absent;
MS; mlz 235 (M+, 88.38 %).
Desulphurization of 5 with Raney Ni. Raney Ni (2
g) was added to 5 (0.5 g) in ethanol (25 mL). The
mixture was refluxed for eight hours. The contents were
filtered hot. The solvent on evaporation gave 2, yield 0.28
~6.6%), mp 130°C, mmp with 2 remained undepressed.
Dethiation of 5 with nitric acid. Dilute nitric acid
(1:5) (20 mL) and compound 5 (1 g) were heated gently
for four hours. Sodium hydroxide (1 mL, 10 %) was
then added. Benzene extract of the contents gave a pale
brown material which on recrystallization from ethanol
gave 2, yield 0.52 g; (59.9 %), mp 130°C,
3,5-Dimethyl[I,2,4]triazolo[3,4-b ]benzothiazole (10).
(a) Acetylation of 1. Compound 1 (3.58 g; 0.02 mole)
was refluxed with acetic anhydride (3.5 mL) and acetic
acid (12 mL) for one hour. Contents were refluxed for
six hours, then poured over ice cold water and filtered.
The product 2-acetylhydrazino-4-mthey1benzothiazo1e 9
was recrystallized from ethanol, mp 152°C, yield 4 g (90 %).
(b) CycIization of 2-acetylhydrazino-4-mtheyl-
benzothiazole 9. The acetyl derivative 9 (4 g) acetic
/
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anhydride (20 mL) and phosphoric acid (1.5 mL) were
refluxed for one and half hours. The contents were
cooled and transferred to a beaker containing ice cold
wate (400 mL). Excess of ammonia was added to the
solution when a white precipitate was obtained.
Recrystallization from hot water gave 1, yield 2.4 g
(65%), mp 197°C. Anal. Ca1cd for ClOH9N3S: C, 59.11;
H, 4.43; N, 20.63. Found: C, 58.92; H, 4.36; N, 20.41 %;
MS: m1z 203.
Styryl derivative 11. Condensation of 10 with
anisaldehyde. Dimethyl compound 10 (2.03 g; 0.Q1
mole) and anisaldehyde (1.36 g; 0.01 mole) were
refluxed with acetic acid (10 mL) and acetic anhydride
(10 ml) for six hours. The contents were diluted with
water to (100 mL). Extraction of the material with hot
benzene yielded the product 11, yield 1.49 g (43.8%),
m.p. 98°C; IR (KBr): 740 cm-1 (for cis-styryl). Anal.
Ca1cd for C18H15N30S: C, 67.28; H, 4.6; N, 13.08.
Found: C, 66.89; H, 4.14; N, 12.68 %.
.5-Methyl-2-phenylpyrrolo[I' ,2' ;1,5][1,2,4]triazolo-
[3,4-b [benzothiazole 13. (a): Preparation of hydro-
bromide 12. Compound 10 (2.03 g; 0.Q1 mole) was
taken in dry benzene (25 mL). Freshly prepared
phenacyl bromide (1.99 g ; 0.01 mole) was then added
to it. The contents were refluxed for six hours. A pale
yellow solid that separated out was filtered and dried (2
g; 52%), mp 200°C.
(b) Cyclization of hydro bromide 12 to 13. The
hydro bromide 12 (1 g) was taken in water and stirred
well with 10 % sodium carbonate solution (50 mL).
After 20 min, the contents were slightly warmed over
hot water and then cooled. The resultant pale yellow
precipitate was filtered and recrystallized from benzene
to give 13, yield 0.90 g (60%), mp 216°C. Anal. Ca1cd
for CI8H13N3S: C, 71.28; H, 4.22; N, 13.86. Found: C,
70.96; H, 4.01; N, 13.65 %; 1H NMR (CDCI3): 02.3-2.8
(methyl protons), 6.6-7.25 (aromatic protons), 9.2
(pyrrolo C1-H proton), 8.9 (pyrrolo CrH).
Attempted prpearation of 2-(5-methyl[I,2,41tria-
zoI0[3,4-b lbenzothiazolyl)malondialdehyde (17):
Phosphorous oxychloride (2 mL) was added dropwise
with constant stirring to the precooled dimethyl forma-
mide (5 mL) at 0 'c. Compound 10 (2.03 g; 0.01 mole)
was then added to it and the mixture stirred. The
resultant viscous material was heated at 60°C for four
hours, diluted with water (25 mL) and then treated with
40% sodium hydroxide solution (I5 ml.), and filtered.
The precipitate was dissolved in hot water and then
acidified with dil HCl. The product after recrystal-
lization from ethanol melted at 196°C. It was found to
be the starting material 10.
Compounds 14, 15, and 16 were obtained by the pro-
cedure reported by Jannawa8.
5-Methyl-3-(N-methylanilinomethyl) [1,2,4]triazo-
10[3,4-b lbenzothiazole, Mannich base 8. A mixture of
5-methyl[ 1,2,4]triazolo[3,4-b ]benzothiazole (l.89g; 0.01
mole), ethanol (50 mL), formaldelyde (2 mL) and N-
methylaniline (1.07 g; 0.01 mole) was heated on a
water-bath at 60°C for three hours. It was kept
overnight at room temperature. The product obtained
was recrystallized from ethanol. The mp of the
compound was found to be 140°C; yield 0.8 g (26%).
Anal. Ca1cd for C17HI6N4S: C, 66.23; H, 5.09; N, 18.10.
Found: C, 66.03; H, 4.99; N, 17.50 %.
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